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In recent decades, foreign direct investment (FDI) played an important role in achieving 
economic growth and development especially for developing countries. FDI bring capital 
and introduced new technology. Moreover, the new technology can also spill over to the 
local  firms  in  the  host  country.  For  this  reason,  FDI  often  considered  as  the  most 
significant channel for technology transfer. However, the empirical studies provide mixed 
evidence on the role of foreign investment in generating technology transfer to local firms. 
This  paper  attempts  to  provide  some  evidence  to  help  reconcile  the  difference  in 
empirical evidence by examining Indonesian manufacturing industries’ experienced from 
1975 2000.  This  would  provide  an  opportunity  to  examine  the  effect  of  host  country 
economic development and policy environment to the technology spillovers process. In 
general,  the  result  found  positive  and  significant  productivity  spillovers  in  Indonesian 
manufacturing industry for the whole period. Interestingly, the estimation result for each 
economic episodes support the hypothesis on the effect of local firm absorptive capacity 
and host country economic policy. We found negative and significant spillovers during the 
pre liberalization period (1975 1986) and found positive and significant spillovers in the 
post liberalization period (1987 2000). This study also found that the spillovers effect is 
different between each 2 digit ISIC industry, proving that the sectoral characteristics do 
affect the local firm ability to learn and adopt new technology.  
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I I I I. INTRODUCTION . INTRODUCTION . INTRODUCTION . INTRODUCTION       
In the last decades, attracting foreign direct investment (FDI) has become an important policy to 
pursue  economic  growth  and  development  especially  for  developing  countries.  FDI  not  only 
brings in capital but also introduces advanced technology that can enhance the technological 
capability of the host country firms. More importantly, the technological benefit is not limited to 
locally affiliated firms but can also create technology spillovers to the host country’s local firms. In 
addition, the presence of foreign firms in an economy may increases competition in the local 
market. The competitive pressure may force local firms to operate more efficiently and introduce 
new technology earlier than would otherwise have been the case. In fact, it is suggested that 
external effect or spillovers from FDI is the most significant channel for the dissemination of 
modern  technology,  rather  than  formal  technology  transfer  arrangement  (Romer  (1993); 
Blomström (1989)).  
 
The expectations of gaining from technology spillover persuade many countries to offer various 
incentives to attract FDI (UN, 1999).
2 As a result, the past two decades has been characterized 
by a remarkable growth in flows of FDI by multinational enterprises (MNEs), which has increased 
significantly  faster  than  trade  flows  among  the  most  developed  countries,  and  became  the 
largest source of external finance for developing countries (UNCTAD,1999). Not surprisingly, 




However,  the  empirical  studies  provide  mixed  evidence  on  technology  spillover  from  FDI.
4  A 
number of studies provide evidence toward positive spillovers, that is foreign presence enhance 
productivity of local firms or host country sectors.
5 Interestingly, several recent empirical studies 
argue that the spillovers from FDI may not be significant or even negative. Thus, the presences of 
foreign firms have insignificant effect to local firms’ productivity or even reduce the productivity of 
local firms. Mixed evidence from the empirical studies seem to suggest that rather than being an 
automatic  process,  technology  spillovers  from  FDI  depend  on  local  firms  and  host  country 
specific characteristics. From the literatures, several potential factors are suggested to be the key 
determinants of technology spillovers from FDI, such as: absorptive capacity, vertical linkage and 
host country policy environment especially trade and investment policies. In addition, despite the 
characteristics of local firm, industry, or host country that may explain diverse experiences of 
                                                 
2 Incentive offers such as lower income taxes, import duty exemptions and subsidies for infrastructure. In 1998 for 
example, 94% of regulatory changes made by 60 countries, created more favorable conditions for FDI 
3 The empirical studies are pioneered by Caves (1974). However, a significant number of studies on the debate 
have just appeared in the 1990s up until now. 
4  See  Blomström  and  Kokko  (1998),  Görg  and  Greenaway  (2001),  and  Saggi  (2002)  for  a  comprehensive 
literature review on the empirical studies. 
5 We use the term technology spillovers and productivity spillovers interchangeable in this paper FIRST DRAFT, Please do not quote 
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spillovers, there are several problems in the research design that might lead to different results. 
For  instance,  the  utilization  of  cross sections  versus  panel  data  techniques,  the  model 
specification used to explain the technology spillovers effect of FDI, and the variables used as the 
proxies for foreign presence (Görg and Ströbl, 2001). 
 
This  paper  attempts  to  provide  some  evidence  to  help  reconcile  the  difference  in  empirical 
evidence  by  examining  Indonesian  manufacturing  industries’  experience  from  1975 2000.  
Indonesia is a particularly good case study to examine the technology spillovers from FDI for 
three  reasons.  First,  over  the  three  decades  1968 1997,  Indonesia  has  been  a  significant 
recipient  of  FDI  among  developing  countries.  However,  despite  Indonesia’s  significant  and 
continuous reliance on FDI, the role of FDI in facilitating technology spillovers to local firms has 
remained  a  controversial  issue.  Second,  during  those  decades  Indonesia  has  experienced 
different stages of economic development and policies that would affect the local firm, industry, or 
the country characteristics which turn out to be the determinants of the technology spillovers from 
FDI. Study on Indonesia would therefore provide a good basis to examine the key hypotheses on 
the  technology  spillovers  from  FDI  arise  from  the  literature.  For  example,  Indonesia  has 
undergone a policy transition from being very open in 1967 1974, then the restricted trade and 
investment policies during mid 1970s and early 1980s to a more liberalized trade and investment 
regimes started in the middle of 1980s (Hill, 1996; Pangestu, 1996). In addition, improvement in 
education,  infrastructures  and  facilities  as  a  result  of  economic  development  would  likely  to 
contribute to the local firms and the country capability to absorb new technologies from FDI. 
Third,  Indonesia  has  a  good  micro  (plant level)  data  of  the  manufacturing  sector  from  1975 
onwards. The Indonesian Central Bureau of Statistics (Badan Pusat Statisitik, BPS) conduct an 
annual survey of manufacturing establishment with at least 20 employees. In recent years, over 
20,000 plants have been surveyed annually. This study used the unpublished plant level data 
between the periods of 1975 to 2000. The utilization of the longer period of dataset would be a 
significant value added for the study for three reasons. First, most studies evaluating spillovers 
from FDI used 1990s as the period of study. Second, the utilization of longer period dataset 
allows us to examine the issue in different economic episodes. This would enrich the debate by 
looking at the dynamic of the spillovers across time. Third, the availability of plant level panel 
data  provides  an  opportunity  to  conduct  not  only  overall  manufacturing  study  but  also  more 
disaggregated sectoral study. This is even more relevant since, in spite of economic differences 
across time, we also observed economic differences across sector. 
 
This paper is divided into seven sections. Section one provides introduction. Section two present 
the literature review where the concept of technology spillovers and the result of the empirical 
studies  on  technology  spillovers  from  FDI  are  discussed.  The  next  section,  section  three, 
discusses  the  Indonesian  manufacturing  industries,  FDI  in  Indonesia,  and  different  economic 
episodes faced by Indonesia during 1975 2000. Section four lay out the analytical framework and FIRST DRAFT, Please do not quote 
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empirical strategy used in this study. Followed by section five which briefly explained the dataset 
we used. Section six present and analysis the result of estimation. Finally, the last part, section 
seven, conclude the study and discuss future research agenda. 
 
       
2.  2.  2.  2. LITERATURE REVIEW ON LITERATURE REVIEW ON LITERATURE REVIEW ON LITERATURE REVIEW ON       TECHNOLOGY SPILLOVER TECHNOLOGY SPILLOVER TECHNOLOGY SPILLOVER TECHNOLOGY SPILLOVERS FROM FDI S FROM FDI S FROM FDI S FROM FDI       
2.1.  2.1.  2.1.  2.1. The Concept of Technology Spillovers The Concept of Technology Spillovers The Concept of Technology Spillovers The Concept of Technology Spillovers       
FDI may affect the host country economies directly or indirectly. FDI directly affect an economy 
by increased employment, capital, usage of more advanced equipment and technology. Due to 
the  superior  technological  capabilities  of  MNEs,  it  is  widely  recognized  both  in  develop  and 
developing countries that foreign owned firms exhibit higher levels of productivity than local firms 
(Lipsey, 2002). Therefore, the presence of FDI will enhances host country productivity. Indirectly, 
FDI can enhance host country productivity through a variety of technological spillovers to local 
firms. This is because the technology accompanied with the foreign firm has certain public good 
qualities  which  cannot  be  fully  internalized,  thus  the  localization  of  the  foreign  firm  could 
potentially generate positive externality in terms of technological benefit to the local firm. These 
benefits appear in the form of various types of externalities. A variety of externalities from FDI, so 
called ‘spillovers’, is considered as the most important benefit from FDI. Blomström and Kokko 
(1998) used the term technological spillovers to represent the externalities. Technology here is 




Blomström  and  Kokko  (1998)  divide  the  spillovers  based  on  their  effect  to  local  firm’s 
performance. They classify these externalities in two different forms: productivity and market 
access spillovers. Productivity spillovers from FDI are the positive effects of foreign firms on the 
productivity or efficiency of the host country’s local firms.
7 Market access spillovers take place 
whenever  local  firms  can  have  access  to  international  market  due  to  the  presence  foreign 
investments (through export oriented MNES), directly or indirectly.
8 Technology spillovers from 
                                                 
6Recently,  Navaretti  and  Venables  (2004)  distinguish  spillovers  effect  from  FDI  based  on  their  transmission 
mechanism.  The  authors  divide  the  externalities  into  two  categories:  technological  spillovers  and  pecuniary 
spillovers.  Technological  spillovers  arise  when  FDI  impose  costs  or  benefits  that  are not  directly  transmitted 
through market, while pecuniary spillovers arise when effects transmitted through markets are not fully paid for. 
One form of pecuniary spillovers is when both national firms and MNEs use intermediate product from local 
industry. As MNEs strengthen local supplier, other local firms that use this product are also benefited. 
7 The first example of technological spillovers is the case where local firms improve its productivity by copying 
some technologies used in MNE affiliates but not available in local market, through labor mobility or reverse 
engineering. The second type of productivity spillovers occurs if the entry of an affiliate leads to increasing the 
degree of competition in the host country economy where local firms are forced to use existing technology and 
resources more efficiently. The increase in competition could also forces local firms to search for new and more 
efficient technology. 
8 The direct effects occur when local firm are employed as supplies or sub contractors to MNEs. The example of 
indirect effects are: (i) When MNEs can lobby for trade liberalization in prospective export market, local firm may 
benefit from any reductions of trade barriers, (ii) spillover from MNEs local staff who had received train in export 
management, (iii) information of foreign market through trade associations or industry organizations.  
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FDI  may  also  take  place  within  (intra industry)  as  well  as  across  (inter industry)  industries 
(Blomström,  1991).  Three  potential  channel  of  intra industry  spillovers  are  demonstration, 
competition and labor mobility. The inter industry spillovers come from the vertical linkages of 
MNEs with local firms who become their suppliers and customers. Hence, theoretical literature 
identifies  four  potential  channels  of  spillovers:  demonstration  effects,  labor  turnover,  vertical 
linkages, and competitive effects as described below: 
 
Demonstration Effect;  Demonstration Effect;  Demonstration Effect;  Demonstration Effect; The demonstration effect argument states that the exposure to the superior 
technology of multinational firms may lead to local firms to update their own production methods 
through imitation or reverse engineering (Das, 1987; Wang and Blomström, 1992). By adopting 
new  production  methods  or  new  management  practices  brought  by  MNEs,  local  firms  can 
upgrade their level of technology, and therefore can increase their productivities.       
 
Das (1987) presents a model to analyze the transfer of technology from the parent firm to its 
subsidiary in the host country. The model recognized that local firms learn from the MNEs and 
become more efficient. However, the increase in the efficiency among local firm is assumed to be 
exogenous, and therefore costless to them. The model recognizes that the MNE affiliates are 
aware of the technology leakage and determine their technology transfer behavior based on this 
recognition. Yet, the behavior of the local firm is still not explicitly taken into considerations. 
 
Wang  and  Blomström  (1992)  developed  a  model  in  which  international  technology  transfer 
through  multinational  firms  emerges  as  a  Nash  equilibrium  phenomenon,  resulting  from  the 
strategic  interaction  between  foreign  subsidiaries of  MNEs  and host  country  firm.  The  model 
explicitly recognized the cost of transferring technology within MNEs and learning cost of the host 
country firms, and treats technology transfer in a game theoretic context where local firms and 
policies affecting their behavior play an important role in the technology transfer process. The 
most interesting implication of Wang and Blomström model is that technology transfer through 
FDI  is  positively  related  to  the  level of  local  firm’s  learning  capacity.  In  addition,  their  model 
suggests that multinational respond to local competition by introducing newer technologies faster. 
 
Labor Turnover;  Labor Turnover;  Labor Turnover;  Labor Turnover; Adoption to new technology can also occur through labor turnover. Generally, 
MNEs demand relatively skilled labor in host country. Thus, MNE subsidiary will invest in that 
labor through training.  Spillovers arise when the workers trained by MNEs move to local firms or 
set up their own companies, bringing with them the technological and managerial knowledge that 
they have acquired. Although this channel is arguably the most important channel for spillover, 
the relative importance of labor turnover is difficult to establish because it would require tracking 
individuals who have worked for MNEs and then determining their impact on the productivity of 
the new (local) employers.       
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Fosfuri, Motta, and Ronde (2001) build a model where spillovers arise due to labor mobility. 
Spillovers from FDI can take two forms. Technological spillovers arise when the trained worker is 
hired by the local firm. Fosfuri, Motta, and Ronde (2001) found that technology spillover did not 
occur if the joint profit of the MNE and local firm is highest when MNE can use the technology as 
a monopolist. The implication is that one should expect higher labor mobility and more spillovers 
when local firm can operate in markets for product which are unrelated or complimentary to the 
MNE’s  product.  They  also  found  that  the  spillover  is  more  likely  to  happen  when  on the job 
training is general rather than specific, and when the absorptive capacity of the local firm is high. 
 
Vertical Linkages;  Vertical Linkages;  Vertical Linkages;  Vertical Linkages; It also has been recognized that MNEs may benefit the host economy through 
the backward and forward linkages they generate through market transactions. The transfer may 
take the form of licensing agreement for particular technology, or as part of upgrading associated 
with supply of inputs, assembly, or marketing (Navaretti and Venables, 2004). Rodriguez Clare 
(1996) develops a formal model of linkages and show that multinationals improve welfare only if 
they generate linkages over and beyond those generated by the local firms they displace. Thus, 
the author highlighted the importance of vertical linkages as a channel for technology transfer 
from FDI.       
 
Competitive  Effects;  Competitive  Effects;  Competitive  Effects;  Competitive  Effects;  Many  models  of  spillover  emphasise  the  competitive  effects  as  another 
mechanism of spillover (Wang and Blomström, 1992; Glass and Saggi, 1998). This means that 
the  presence  of  MNEs  increase  competition  in  domestic  markets.  If  these  are  imperfectly 
competitive,  their  presence  may  force  local  firms  to  use  existing  technology  more  efficiently, 
yielding  productivity  gains.  In  addition,  increase  in  competition  may  increase  the  speed  of 
adoption of new technology or the speed with which is imitated.        
 
However, Aitken and Harrison (1997) argue that foreign presence can also reduce productivity of 
local firms, particularly in the short run. If imperfectly competitive firms have to face fixed costs of 
production, a foreign firm with lower marginal costs will have incentive to increase its production 
relative to its local competitors. In this case, foreign firms producing in the local market can draw 
demand  from  local  firms,  and  consequently  the  productivity  of  local  firms  would  fall.  If  the 
productivity decline from this demand effect is high enough, net local productivity can decrease 
even if the foreign firm transfers technology or its asset to local firms. Aitken and Harrison’s 
analysis is relevance when MNEs compete in the same market as local firms.  
 
2.2. Empirical Evidence  2.2. Empirical Evidence  2.2. Empirical Evidence  2.2. Empirical Evidence        
There are three categories of empirical studies on the spillovers effect of FDI to host country 
economy. The first type is studies focus on the impact of FDI in enhancing productivity of local 
firms  through  technology  spillovers  (microeconomic  studies).  The  second  type  of  study  pays FIRST DRAFT, Please do not quote 
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more attention on the growth enhancing effect of FDI on host country economy (economy wide 
studies  or  macroeconomic  studies).  The  last  category  is  studies  evaluating  the  technological 
spillovers from FDI in an industrial case study framework. However, compare to the previous two 
types of studies, the empirical studies in the last category, industrial case study, has not been 
widely explored.
9 This type of study offer richer information on some important issue that can not 
be captured by quantitative studies. In this paper we will only discuss the first type of empirical 
study. 
       
The microeconomic studies typically deal with the estimation of the production function and focus 
on a productivity variable, such as value added or output, and relate differences across firms or 
industries  to  differences  in  foreign  presence,  holding  other  factor  constant.  For  developed 
countries in general, the evidence is fairly consistent in showing that the productivity of local firms 
is positively related to foreign presence. In a pioneering paper, Caves (1974) identified the impact 
of foreign presence on value added per worker in Australian local manufacturing sectors. Caves 
find the positive spillovers by showing that the disparity between foreign and local value added 
per worker reduce as foreign firms employed increasing share of the labor in the sector. Other 
empirical  studies  for  developed  countries  provide  similar  conclusion.  Using  sectoral,  cross 
section data for Canadian manufacturing industries in 1972, Globerman (1979) replicate Caves 
(1974) and find consistent results. Nadiri (1991) concludes that the increase in the capital stock 
of US MNEs have a positive impact on the growth of total factor productivity in  the manufacturing 
sectors of France, Germany, UK, and Japan. Barrel and Pain (1999) show that FDI has had 
positive impact of the aggregate level of labor augmenting technical progress in four European 
economies,  while  Liu  et  al  (2003)  provide  an  evidence  of  positive  spillovers  in  the  UK 
manufacturing  industries  using  sectoral  level  and  panel  data  over  the  period  1991 1995.  In 
addition, Haskel et al (2002) found positive spillovers from FDI in the UK covered period between 
1973 and 1992.  
 
Empirical studies for developing countries produce mixed evidence on FDI spillovers. A number 
of studies for developing countries provide a positive spillovers, that is foreign presence enhance 
productivity of local firms or host country sectors. However, several studies conclude that there 
are no significant FDI spillovers or the presence of foreign firms, in fact, reduces productivity of 
local firms. A number of studies for developing countries provide a positive spillovers, that is 
foreign  presence  enhance  productivity  of  local  firms  or  host  country  sectors.  Blomström  and 
Persson (1983), Blomström (1986), Blomström and Wolff (1994), and Kokko (1994, 1996) using 
data  for  Mexico  and  find  a  positive  FDI  spillovers.  Blomström  and  Sjöholm  (1999),  Sjöholm 
(1999)  use  the  firm  level,  cross  section  data  for  Indonesia  and  provide  evidence  of  positive 
spillovers. Kokko et al (1996) identifies positive spillovers for Uruguay use firm level and cross 
                                                 
9 Examples of some industrial case studies are: Larrain, Lopez Calva, and Rodrigues Clare (2000), Moran (1998; 
2001).In recent paper, Keller (2004) argue that future research should pay attention to this type of studies. FIRST DRAFT, Please do not quote 
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section data. Chuang and Lin (1999) use firm level and cross section data for Taiwan and also 
find positive spillovers.  
 
Haddad and Harrison (1993) appears to be the first paper which benefits from the availability of 
firm level and panel data. They develop panel data econometric technique and find evidence for 
negative spillovers of foreign firms in Morocco, which means that the presence of foreign firms 
reduce the productivity of local firms. Aitken and Harrison (1999) find similar effect, which is 
negative spillovers, for Venezuela using firm level and panel data. The use of the panel data 
techniques and firm level data are then followed by Djankov and Hoekman (2000) for Czech 
Republic and Kathuria (2000) for India. Both studies also provide evidence for negative spillovers 
in those countries.  
 
It is clear that the empirical studies provide evidence for different experiences among countries in 
gaining  technology  spillovers  from  FDI.  Mixed  evidence  from  the  empirical  studies  seem  to 
suggest that rather than being an automatic process, technology spillover from FDI depends on 
local firms and host country specific characteristics. In addition, despite the characteristics of 
local firm, industry, or host country that may explain diverse experiences of spillovers, there are 
several problems in the research design that might lead to different results.  
 
2.2.1.  2.2.1.  2.2.1.  2.2.1. Determinant of Technology Spillovers:  Determinant of Technology Spillovers:  Determinant of Technology Spillovers:  Determinant of Technology Spillovers: Host Cou Host Cou Host Cou Host Country, Industry, and Firm  ntry, Industry, and Firm  ntry, Industry, and Firm  ntry, Industry, and Firm Characteristics Characteristics Characteristics Characteristics       
Both the theoretical and empirical literatures highlighted the role of potential factors related to 
host  country,  industry  or  local  firm  characteristics,  such  as host  country  economy  and  policy 
environment, absorptive capacity, vertical linkages, and competition as the key determinants of 
technology spillovers from FDI. 
 
1.  1.  1.  1. Host Country  Host Country  Host Country  Host Country Economy and Policy Environment Economy and Policy Environment Economy and Policy Environment Economy and Policy Environment       
From the finding that FDI is significant only for high income countries, Blomström et al. (1994) 
argue that there exist some technological factor that affect the technological spillovers from FDI. 
They suspected that the factors are correlated to the level of economic development. Apart from 
cross country study, the fact that empirical microeconomic studies found a consistent positive 
evidence for developed countries and mixed evidence from developing countries support this 
argument.    Host  country  economy  and  policy  environment  in  general  would  provide  basic 
environment for technology spillovers to take place. A more developed host country economy is 
associated with a higher absorptive capacity of local firms, better institution, more developed  and 
competitive manufacturing sector and better inter sectoral linkages, which would increase the 
potential for spillovers. Most of the empirical studies conducted only cover a short period of time, 
thus they could not capture the changes in the economic and policy environment. Therefore, it 
would  be  interested  to  look  at  the  different  economic  stages  and  policy  environment  and 
examined the spillovers effect from FDI in these different stages. FIRST DRAFT, Please do not quote 
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One of the hypotheses concerning host country economy and policy environment is introduced 
by Bhagwati (1973; 1985) who argues on the importance of trade regime. Bhagwati suggests that 
whether a country adopts an export promotion (EP) or an import substitution (IS) trade regime will 
affect the efficiency of FDI spillovers. Specifically, he argues that the magnitude of EP induced 
FDI is likely to exceed that of IS induced FDI.
10 In an empirical study for Uruguay, Kokko et al 
(2001) provide evidence for the hypothesis. The study found evidence of spillovers during the 
import substitution regime and no evidence during export oriented policy. Recent study evaluated 
the effect of trade policy in Thailand by Kohpaiboon (2005) also support the hypothesis.  
 
Blomström et al (2000) argue that other government policies are also considered as the important 
determinants of FDI spillovers. They specifically discuss the role of investment policy that would 
affect the ownership sharing and the type of FDI in the host country.
11 Empirically, no similar 
direction has been found in regard to the ownership sharing. Using Indonesian manufacturing 
data, Blomström and Sjöholm (1999) did not find evidence of the spillovers difference for the 
majority or minority ownership of foreign affiliates. Whereas, Dimelis and Louri (2001) found that 
minority owned firms benefit more from FDI spillovers in Greek. The investment policy would also 
affect the type of FDI operated in the host country. Dunning (1993) identify four types of FDI, they 
are: (1) Natural Resource Seeking FDI; (2) Market Seeking FDI; (3) Efficiency Seeking FDI; and 
(4) Strategic Asset or Capability Seeking FDI.
12 Nunnenkamp and Spatz (2003) argue that the 
role of FDI in enhancing host country economic growth will be affected by the different motives of 
FDI,  in  particular:  between  resource seeking,  market seeking,  and  efficiency seeking  FDI. 
Nunnenkamp and Spatz (2003) argue that an ambiguous result on growth impact of FDI is due to 
highly  aggregated  FDI  data  used  in  previous  empirical  studies,  blur  the  differences  between 
resource seeking, market seeking, and efficiency seeking FDI. By disaggregating the data based 
on the type of FDI, they found evidence that FDI presence will spur economic development of 
host country, particularly in developing countries.  
 
       
                                                 
10 The hypothesis also supported by Brecher and Diaz Alejandro (1977) who developed a theoretical model and 
argue that under certain circumstances, host country welfare will fall as a result of capital inflow in the presence of 
trade barriers. 
11 One example for the influence of investment policy is government restriction on the extent of foreign ownership. 
On the one hand, ownership restrictions should reduce FDI inflows and therefore, the technology that would 
accompany those inflows. On the other hand, the restriction might encourage a substitution of other form of 
investment such as joint venture. If the strategic alliances facilitate the increased utilisation of foreign technology, 
the ownership restriction will increase the technology spillovers. 
12 The main motivation of the natural resource seeking FDI to invest abroad is to acquire particular resources at 
a lower real cost than could be obtained in their home country. For the market seeking FDI the motive to invest in 
a particular country or region is to supply goods or services to markets in these or in adjacent countries, to protect 
the existing market or to promote new markets. The intention of the efficiency seeking FDI is to take advantage of 
different  factor  endowments, cultures,  institutional  arrangements,  economic  systems and  policies  and  market 
structures. The motive for strategic asset seeking is to exploit specific cost or marketing advantages over their 
competitors than to add to the acquiring firm’s existing portfolio of assets, which they perceive will sustain or 
strengthen their overall competitiveness or weaken the competitiveness of their competitor. FIRST DRAFT, Please do not quote 
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2.  2.  2.  2. Absorptive capacity Absorptive capacity Absorptive capacity Absorptive capacity       
One  such  important  factor  affecting  the  extent  of  technology  diffusion  occurring  through  FDI 
discussed in the literatures is the absorptive capacity of host country. According to the absorptive 
capacity hypothesis, a potential conduit for transfer of new technology provide by FDI does not 
mean that such technology is automatically applied by MNEs subsidiaries and utilized by local 
firms. Absorptive capacity relates both to the capability of local firms to learn and to the supply of 
factors  of  production  necessary  for  MNEs  subsidiaries  and  local  firms  to  implement  superior 
technology.  
       
Technological gap;  Technological gap;  Technological gap;  Technological gap; According to absorptive capacity hypothesis, technology transfer depends on 
the level technological capability of local firms compare to their foreign counterparts. A pioneering 
contribution  to  this  literature  is  Findlay  (1978)  who  emphasised  the  importance  of  relative 
backwardness. Relative backwardness refers to the distance between two economies in term of 
development.  His model suggests that the greater the distance between the two economies, the 
greater  the  pressure  for  change  and  therefore  the  more  rapidly  new  technology  is  adopted 
following the presence of the MNE. In empirical literatures, Findlay’s model is referred as the 
“catching up” hypotheses. However, Findlay argues that the disparity must not be too wide for the 
thesis to hold. Thus, Findlay acknowledged that the hypothesis hold only if host country firms had 
reach a sufficient level of  technological capability in order to get benefit from the MNEs.        
 
Wang and Blomström (1992) developed a theoretical model that provides a detailed mechanics 
of FDI spillovers. They incorporated Findlay’s relative backwardness hypothesis into the learning 
process of local firm. However, their model also shows the importance of the learning efforts of 
host country firms in increasing the rate at which MNEs transfer technology. Intuitively, the higher 
the  host  country’s  firm  investment  in  learning,  the  narrower  the  future  technology  gap.  As  a 
response, MNEs allocates more resource to transfer more advanced technologies in order to 
keep its business profitable.  
 
Kokko  (1994)  and  Kokko  et  al  (1996)  conducted  empirical  studies  found  that  spillovers  are 
difficult to identify in industries where the technological gap is large, for Mexico and Uruguay 
respectively. Liu et al (2000) discovered that spillovers were higher in industries in which the 
technological gap is small using panel data of UK industry. In contrast, Sjöholm (1999) found that 
for Indonesia, the larger the gap the higher the value of spillovers. The same result also found by 
Castellani and Zanfei (2003) for Italy, France, and Spain, which support Findlay’s “catching up” 
hypothesis. 
       FIRST DRAFT, Please do not quote 
  11 
Human  capital  and  r Human  capital  and  r Human  capital  and  r Human  capital  and  research  and  development  (R&D)  capacity esearch  and  development  (R&D)  capacity esearch  and  development  (R&D)  capacity esearch  and  development  (R&D)  capacity;
13  The  importance  of  human 
capital in this context is based on the idea that higher skilled workers are needed to implement 
more advanced technologies. It is also hypothesized that MNE investment associated with low 
technology  can  be  located  anywhere  but  high  technology  investment  can  only  be  located  in 
countries  with  at  least  a  basic  R&D  capacity.  Hence,  local  firm  R&D  capacity  effectively 
constrains  a country’s ability  to  host  foreign  technology and  thus  it will be  unable  to get  the 
benefit from high technology investment.       
 
Keller’s  hypothesis  is  supported  by  the  empirical  studies.  The  different  results  between 
developed  and  developing  countries  show  us  that  the  human  capital  which  is  higher  in  the 
developed  countries  increase  the  likelihood  for  FDI  spillovers  compared  with  the  developing 
countries. Moreover, in a plant level study for Indonesia, Blalock and Gertler (2004a) found that 
plants with  more  highly educated employee  benefit  more  from  the  presence  of  foreign  firms. 
Motivated by Glass and Saggi’s analysis, Kinoshita (2001) conducted an empirical study using 
data for Czech Republic and conclude that positive spillovers took place in the R&D intensive 
sector. In another study, Kathuria (2000) found positive spillovers in scientific sectors but none in 
the non scientific sectors for Indian manufacturing industries. Todo and Miyamoto (2002), and 
Blalock  and  Gertler  (2004a)  found  that  firm’s  R&D  positively  affected  the  degree  of  spillover 
received.  In  regard  to  MNEs  activities,  Todo  and  Yamamoto  (2002)  provide  an  important 
founding that R&D activities and human resource development activities conducted by MNEs 
stimulate knowledge spillovers to local firms, while spillovers from MNEs without such activities 
are absent.  
       
Institutional factor: financial market;  Institutional factor: financial market;  Institutional factor: financial market;  Institutional factor: financial market; Some studies suggest that a range of institutional factors are 
likely to influence a country’s absorptive capacity. Alvaro et al (2003) highlighted the important of 
financial  sector  development  in  facilitating  technology  spillover  through  FDI.  They  develop  a 
model where technology transfer occurs when local entrepreneurs learning from MNE subsidiary 
and establishing new firms which utilize the acquired technology. The establishment of new firms 
requires  venture  capital  and  assumed  to  be  borrowed  through  domestic  financial  markets.  If 
borrowing costs are prohibitive due to a lack of financial sector development, the establishment of 
new firms will not take place and as a result technology diffusion to local firms will not occur.        
 
In the same study, Alvaro et al (2003) provide empirical evidence to support the hypothesis that 
host country local financial markets determine the magnitude of technology spillovers from FDI 
                                                 
13 Keller (1996) developed a model that emphasise the role host country absorptive capacity, defined as the stock 
of human capital, in affecting technology transfer process. He argues that if a country’s stock of human capital 
remains unchanged, a switched to an outward orientation does not lead to a higher growth. Glass and Saggi 
(1998) develop a theoretical model on spillovers from FDI and argue that investment in imitation by host country 
firms generate the necessary skill foundation for FDI, and thus factors that promote imitation can promote a 
higher quality mix of FDI.  Glass and Saggi (1998) complements Keller’s analysis by giving investment in imitation 
a role similar to human capital accumulation in Keller’s model.  
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using cross countries data. In another study, Durham (2004) also provides an evidence on the 
importance of financial development in facilitating technology spillovers 
 
3 3 3 3. Vertical linkages . Vertical linkages . Vertical linkages . Vertical linkages       
Closer linkages between MNEs and local firms are presumed to enhance spillovers in the host 
country. The first theoretical literature provides the idea is that by Findlay (1978) who emphasise 
the importance of contagion. Findlay assumes that the speed of adoption is also a function of 
contagion, which refers to the extent to which the activities of foreign firms with their superior 
technology to pervades the local economy. Therefore, technology transfer will be more rapid if 
the MNE quickly establishes upstream and downstream network. This idea is then formalized by 
Rodriquez Clare  (1996)  who  developed  a  model  of  technological  spillovers  through 
linkages.There  has  been  limited  empirical  studies  attempted  to  evaluate  the  vertical  linkage 
hypothesis. De Bresson et al. (1991) provide evidence that a strong vertical linkage improve the 
productivity of local firms indirectly. In recent study, Blalock and Gertler (2004b) found positive 
spillovers from downstream supplier in Indonesia.  
 
4 4 4 4. Comp . Comp . Comp . Competition etition etition etition       
In their model of technology transfer, Wang and Blomström (1992) argue that the transmission of 
technology would be accelerated by a more competitive business environment. The effect of 
competition as an important determinant of the rate at which MNE subsidiaries import technology 
is also emphasised by Blomström et al (2000). However, Blomström et al (2000) argue that host 
country level of competition may negatively affect the supply of technology from MNEs. In the 
situation where the potential costs of having technology appropriated by host country firms are 
sufficiently large due to high competition, MNEs may abandon the relevant host country market. 
Hence,  competition  at  some  point  may  reduce  inward  FDI  and  thus  reduced  supply  of 
appropriable technology. 
 
Evaluating the effect of competition to the magnitude of technology spillovers, Kokko (1996) and 
Sjöholm (1999) found for Mexico and Indonesia respectively that the higher the competition in 
industry, the larger the spillovers from FDI. This result consistent with the behavior of the model 
developed by Wang and Blomström (1992). However, for Irish manufacturing, Barry et al (2001) 
found  that  the  competition  between  foreign  and  local  firms  cause  strong  negative  spillovers, 
which support the argument put forward by Blomström et al (2000). 
 
       
2 2 2 2.2 .2 .2 .2.2. .2. .2. .2. Research Design  Research Design  Research Design  Research Design       
From  the  empirical studies,  there  are problems  in  the  research  design  that  might  lead us  to 
different result of FDI spillovers, including: 
       FIRST DRAFT, Please do not quote 
  13 
Proxy for FDI Proxy for FDI Proxy for FDI Proxy for FDI; The empirical studies use different definition of foreign presence as a proxy for FDI 
spillovers, including: share of foreign firms output in the sector, share of foreign firms’ employee 
in the sector, and share of foreign firms’ sale. The utilization of different proxy variables in some 
cases lead to different result of the model. Therefore, it might be better for future research to 
actually compare the effect of different variable to the magnitude of the spillovers, as suggested 
by Görg and Ströbl (2001). 
       
Cross Section vs. Panel Data Techn Cross Section vs. Panel Data Techn Cross Section vs. Panel Data Techn Cross Section vs. Panel Data Techniques;  iques;  iques;  iques; Another important issue is the employment of cross 
section versus panel data. Using meta analysis approach, Görg and Ströbl (2001) conclude that 
the values of FDI spillover tend to be higher and significant for studies using cross section data. 
The  utilization  of  cross  section  data  may  cause  bias  in  the  estimated  parameter,  due  to  the 
absent  of  firm  specific and  time  effects  from  the analysis.  Thus,  the  utilization  of  panel data 
techniques will provide a better result as it would allow the researcher to control for those effects 
and to use more information. Furthermore, panel data technique can capture the effect of FDI 
spillovers dynamically 
 
Level  of  aggregation;  Level  of  aggregation;  Level  of  aggregation;  Level  of  aggregation;  The  empirical  studies  may  also  be  categorized  based  on  the  level  of 
aggregation. Some studies utilize data collected at the factory/firm level. Others examine the FDI 
spillovers  effect  on  the  more  aggregate  level  using  industry  data.  In  addition,  the  empirical 
studies utilise different level of aggregation for foreign presence proxy. 
       
2.3 2.3 2.3 2.3. S . S . S . Study on Technology Spillovers from FDI in Indonesia tudy on Technology Spillovers from FDI in Indonesia tudy on Technology Spillovers from FDI in Indonesia tudy on Technology Spillovers from FDI in Indonesia       
There have been a number of studies evaluating the technology spillovers from FDI in Indonesia. 
The empirical studies on spillovers from FDI in Indonesian manufacturing are summarized in 
Table 3. The first three papers on spillovers from FDI in Indonesia used cross sectional data. 
Sjöholm (1999a) examined productivity in Indonesia manufacturing establishment in 1980 and 
1991 and found both the level and growth of labor productivity to be higher for locally owned 
plants in sectors with a high foreign share of output. There is evidence for intra industry spillovers 
in national level. However, there was no evidence of regional intra industry spillovers from FDI. 
Sjöholm (1999b) used the same data as the study above to examine potential variables that 
determine the magnitude of spillovers, which are: technology gap and competition. The result 
shows the presence of spillovers from FDI.  
       
Blomström and Sjöholm (1999) examined spillovers from FDI in 1991. Their study differed from 
the previous two mainly in the use of capital stocks rather than investment ratios to control for 
capital intensity and the evaluation of ownership sharing as potential variable in determining the 
spillovers  from  FDI.  The  study  found  positive  spillovers  from  FDI  and  no  differences  in  the 
spillovers from joint ventures with minority or majority foreign ownership. 
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Table 3. Studies on Technology Spillovers from FDI in Indonesian Manufacturing Table 3. Studies on Technology Spillovers from FDI in Indonesian Manufacturing Table 3. Studies on Technology Spillovers from FDI in Indonesian Manufacturing Table 3. Studies on Technology Spillovers from FDI in Indonesian Manufacturing
14 14 14 14       
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Takii (2005) was the first study evaluated spillovers from FDI in Indonesia that used panel data. 
Using  panel  data  techniques  allowed  him  to  control  for  plant  specific  effect.  He  examined 
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spillovers in the period 1990 1995 using translog production function and found that the share of 
foreign employment in the same 3 digit ISIC industry positively affects value added in local firms. 
The result found that the spillovers from majority foreign own plant are smaller than that from 
other  foreign own  plants.  In  contrast  with  Sjöholm  (1999b),  this  study  also  indicated  that 
spillovers tended to be relatively small or even negative in industries where technological gaps 
between foreign and locally owned plans were relatively large in the initial year (1990). He also 
found that the magnitude of spillovers was not related to the size of locally owned plant. There is 
some weak evidence that spillovers were relatively large in local plants with relatively high capital 
intensity.  
       
Blalock and Gertler (2004a) also used panel data techniques and a translog production function 
in examining spillovers in period 1988 1996. This study found that local firms in region sectors 
with a high foreign share of output have high level of productivity. In addition, they found that 
technology gap, local firms R&D, and education of workers in local firms to be positively affected 
the magnitude of spillovers. Following their first paper, Blalock and Gertler (2004b) examined the 
effect of downstream FDI and/or horizontal FDI in facilitating technology spillovers to local firms 
using the same data and very similar translog production function. Interestingly, differ from their 
previous  study,  there  is  no  longer  evidence  of  positive  intra industry  spillovers  from  FDI. 
However, they found that downstream FDI was highly significant, which give an evidence for 
technology spillovers from MNEs to local suppliers. One possibility for explaining the result is that 
the variable on downstream FDI captured also the effect of horizontal spillovers. 
 
 
3.  ECONOMIC  POLICY,  3.  ECONOMIC  POLICY,  3.  ECONOMIC  POLICY,  3.  ECONOMIC  POLICY,  FDI FDI FDI FDI, , , ,        AND  MANUFACTURING  IN AND  MANUFACTURING  IN AND  MANUFACTURING  IN AND  MANUFACTURING  INDUSTRY  DUSTRY  DUSTRY  DUSTRY  IN  INDONESIA:  AN  IN  INDONESIA:  AN  IN  INDONESIA:  AN  IN  INDONESIA:  AN 
OVERVIEW OVERVIEW OVERVIEW OVERVIEW       
As discussed in the literature, there were different economic episodes took place in Indonesia 
from 1966 onwards, as follows: (a) Rehabilitation and recovery (1966 1970); (b) Rapid Growth 
(1971 1981);  (c)  Adjustment  to  low  oil  prices  (1982 1986);  (d)  Liberalization  (1987 1996);  (f) 
Economic  Crisis  (1997 2000),  and  (g)  Recovery  from  Crisis  (2001 present).
15  The  relevant 
economic policies such as investment and trade policy briefly described below. 
 
Foreign Investment Regime Foreign Investment Regime Foreign Investment Regime Foreign Investment Regime       
By the mid 1960s, foreign investment was restricted to a small presence in the oil sector and the 
production sharing  joint  ventures.  In  urgent  need  of  foreign  capital  and  technology,  the  new 
regime institutes a radical change in the foreign investment regime by introducing Law 1967. This 
was  followed  by  the  sharply  increased  investment  flow.  However,  around  1973  government 
began to introduce restrictions on foreign investment which then were intensified in early 1974 in 
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response to the Malari case. From 1974, a local partner was required in all cases and more 
sectors were closed to the new joint ventures. This was continued until early 1980s: more large –
scale state commercial investment were planned and foreign investment regulations were further 
tightened. However, following the low oil price and declined economic growth, the government 
saw the need to provide more attractive investment environment. Thus, the investment regime 
swung back towards a more liberal regime. Some administrative simplifications were introduce in 
April 1985 follow by 1986 package and major reform in 1988 by introducing Negative List which 
has been further shortened in subsequent reform.  
 
Trade Policy Trade Policy Trade Policy Trade Policy       
Although the first attempt had been made to removed many trade barriers in late 1960s, in the 
early  1970s  the  protection  regime  back  in  Indonesia.  Several  protection  regulations  such  as 
import ban, tariff, taxes, and non tariff barriers were used during this period. The effective rate of 
protection (ERP) in Indonesia for all tradable sector was 30% in 1975 (World Bank, 1981). This 
had increased to 133% in 1984 (Parker, 1985). These high tariff structures remain unchanged 
until the end of 1980s, even though the government had promoted export activities since early 
1980s.The ERP reduced to 19% in 1987 after another attempt for trade liberalization (Fane and 
Phillips, 1991). 
 
The effort to liberalize the trade regime began in 1985 as oil price continued to decline. The first 
reform  package was  introduced  in  October  1986  (Pangestu, 1996).  This  initial  effort  of  trade 
liberalization  then  followed  by  a  series  of  deregulation  package  in  the  subsequent  years: 
introduction of effective import liberalization measures for exporters in May 1986, trade reform 
packages  in  October  1986,  1987,  1998,  1990,  and  1991.  These packages  have  transformed 
Indonesian industry from a protected, inward looking sector to a more outward looking sector 
(Hill, 1996).       
 
Foreign Direct Investment in Indonesia Foreign Direct Investment in Indonesia Foreign Direct Investment in Indonesia Foreign Direct Investment in Indonesia       
Over the past three decades FDI has become increasingly important to the Indonesian economy. 
Annual inflows of FDI increased from $ 83 million in 1970 to $ 6,194 million in 1996.16 The net 
inflows of FDI to Indonesia from 1970 to 2000 are presented in Figure 1. From the figure, we can 
see that the net inflows of FDI to Indonesia significantly increase from 1987 after the Indonesian 
government started to liberalize its investment policy. Moreover, according to the report from the 
Investment  Coordination  Board  (Badan  Koordinasi  Penanaman  Modal,  BKPM),  the  share  of 
approved FDI coming into the manufacturing sector in total approved FDI has always been very 
significant over the years.  The manufacturing sector accounted for more than 60 per cent of total 
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FDI from 1970s until 1990s. The annual average value of approved FDI and the share of the 
manufacturing sector can be seen in Table 1.
17 
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Figure 1 Net Inflows of FDI to Indonesia 1970 2003 
 
 
Table 1 Approved FDI during the period 1970 2003 
 
Period*  Value of Approved 
FDI (US$Million) 






















47.76   
 
Note: * annual averages over the considering period.  
Source: Bank of Indonesia based on the report by BKPM, Annual Report (Various Issues) 
 
Table 2 provides FDI distribution across Indonesian industries over the past three decades. From 
table 2 we can see that the distribution of FDI is vary significantly across sectors. Chemical and 
Pharmacy is the dominant recipient of FDI except for the late 1970s and the early 1980s where 
Basic Metal had the highest share. Textiles and Leather sector has a significant share of FDI 
from  1970s  until  early  1990s.  However,  the  share  is  reduced  significantly  afterwards.  Other 
sectors that also significantly attract FDI are Metal Products and Paper and Paper Products. This 
                                                 
17 Note that this data is the approval data collected by BKPM. Unfortunately, there is no reliable data on the 
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changing pattern of FDI from domestic market oriented to export oriented industries is closely 
related to the changing in Indonesia trade policy 
 
Table 2. Industry Profile of FDI in Indonesian Manufacturing (% share of total)  
 
Sector (2 digit ISIC) 1975-1979 1980-1984 1985-1989 1990-1994 1995-1999 2000-2003
Food (31) 4.96 2.63 5.40 5.52 4.45 6.55
Textiles and Leather (32) 8.81 6.21 9.14 8.07 2.23 3.71
Wood and Wood Products (33) 0.77 2.41 2.83 1.15 0.76 1.74
Paper and Paper Products (34) 2.87 12.21 18.69 20.88 15.07 8.41
Chemical and Pharmacy (35) 15.84 18.12 48.25 37.23 59.82 57.47
Non-metal mineral (36) 9.97 5.67 4.61 4.88 3.55 3.39
Basic Metal (37) 47.99 24.60 2.74 8.86 2.70 7.20
Metal Products (38) 8.59 28.13 7.92 12.63 11.08 5.22
Others (39) 0.19 0.01 0.42 0.77 0.33 6.31  
Source: Bank of Indonesia based on the report by BKPM, Annual Report (Various Issues) 
 
 
Indonesian Manufacturing Industry  Indonesian Manufacturing Industry  Indonesian Manufacturing Industry  Indonesian Manufacturing Industry        
In the new order era, Indonesian manufacturing industry has been experienced rapid structural 
and technological change. During the oil boom period, there was a period of inefficient state led 
industrialization. However, from the mid 1980s export oriented manufacturing became one of the 
primary engines of growth (Hill, 1996). Relevance to the economic episodes explained in the 
beginning of this section, there are six phases of industrial policy in Indonesia. Following the 
liberalization in 1967 and the return of normal economic condition, we observed rapid growth in 
manufacturing sector. The oil boom leads to a second phase of state directed industrialization 
characterized by high but inefficient growth. The decline in oil price in 1981 changes the policy 
direction. During 1982 1985 some of the policy initiatives of the previous period, such as huge 
state investment in oil and gas, remained in place. However, after 1985 the change in industry 
policy  direction  is  quite  clear.  In  this  period,  exports  and  private  sector  became  the  primary 
engines  of  industrial  growth.  Unfortunately,  the  economic  crisis  hit  Indonesia  in  1997. 
Manufacturing industry was one of the sectors that hit most by the crisis. Many firms experienced 
a sharp declined in output, some of them forced to stop the production and exit the industry.
18 
This situation improved slowly and the manufacturing industry begins to recover from 2001 up 
until now.  
 
Several important indicators for the Indonesian manufacturing industry during the period of study 
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Table 3. Main Indicators of Manufacturing Industry 
Year Year Year Year        1975 1975 1975 1975        1985 1985 1985 1985        1995 1995 1995 1995        2000 2000 2000 2000       
Output (bill rupiah)  1,536  23,193  194,680  610,501 
Value added (bill rupiah)  589  8,116  73,909  230,989 
Employment  698,244  1,672,162  4,174,142  4,166,653 
VA/L  843.2  4,853.4  17,706.3  55,437.5 
No. of establishment  7,469  12,909  21,551  21,028 
Foreign firm (%total est.)  3.6  3.3  5.6  8.1 
Domestic firm (%total est.)  93.8  92.5  92.9  90.3 
SOE s (%total est.)  2.6  4.2  1.5  1.6 
Export (% of output)  n.a.  8.1 (1990)  12   14  
Source: Author calculation from Annual Survey of Manufacturing Industry, various issues 
 
From table 3, it can bee seen that during 1975 2000 manufacturing industry in Indonesia expand 
rapidly. This rapid expansion was reflected by the increase in output by 397 times from 1975 to 
2000. Value added per labor as a measure of labor productivity is also increase significantly from 
843.2 in 1975 to 55,437.5 in 2000. Similar patterns can also be observed from the number of 
establishment and employment. Following the foreign investment regime changes, the number of 
foreign  establishments  is  also  increase  quite  significant  from  3.6%  (of  total  establishment)  in 
1975 to 8.1% in 2000. From 1990 2000 it is also observed that average export (as % of total 
output) improved over time. 
 
More  interestingly,  one  can  also  observed  structural  change  within  manufacturing  industry  in 
Indonesia during period of 1975 onwards. Some main indicators for each 2 digit ISIC industry is 
briefly presented in Table 4. In the early period, manufacturing industry was dominated by labor 
intensive & import substitution sectors, such as manufacture of food, beverages, and tobacco 
(31)  and  textile,  wearing  apparel  and  leather  industries  (32).  These  two  sectors  together 
contribute about 60% of the total manufacturing output. The share of sector 31, decline very 
sharply. In 1995, the share of this sector was half of it’s 1975 level. On the other hand, the 
contributions of other sectors increase significantly over time. In the 1980s, the wood and wood 
products industry (33), due to rapid expansion of plywood industry, becomes another important 
source  of  employment  for  the  country.  Across  industry,  it  is  also  observed  a  variety  of  labor 
productivity. Several industries have higher labor productivity than the average, such as ISIC 35, 
37, and 38. While the others, ISIC 32, 33, and 39 are below the average. In general, across 
sector the number of foreign firms as percentage of total number of firms, increase over time. 
One important point to note is that, as expected, the share of foreign firms as percentage of 
industry value added is high. This is consistent with the idea that foreign firms posses higher 
technology and thus higher productivity than local firms. FIRST DRAFT, Please do not quote 
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Table 4. Several selected indicators for each 2 digit ISIC industry 
Number of est. Number of est. Number of est. Number of est.(%of total) (%of total) (%of total) (%of total)        Labor (% of total labor) Labor (% of total labor) Labor (% of total labor) Labor (% of total labor)        Output (% of total output) Output (% of total output) Output (% of total output) Output (% of total output)        VA/L (% of industry average) VA/L (% of industry average) VA/L (% of industry average) VA/L (% of industry average)        ISIC ISIC ISIC ISIC       
1975 1975 1975 1975        1985 1985 1985 1985        1995 1995 1995 1995        1975 1975 1975 1975        1985 1985 1985 1985        1995 1995 1995 1995        1975 1975 1975 1975        1985 1985 1985 1985        1995 1995 1995 1995        1975 1975 1975 1975        1985 1985 1985 1985        1995 1995 1995 1995       
31  31.1  30.1  24.8  38.8  31.1  21.5  44.5  31.6  20.6  111.7  92.6   104.0 
32  30.8  22.3  23.0  28.2  22.6  31.5  17.3  12.3  18.6  52.5  52.0  56.7 
33  6.8  9.3  13.5  4.7  10.7  12.9  2.7  8.6  8.6  62.6  83.3  63.5 
34  4.5  4.7  4.2  3.5  3.4  3.6  3.5  2.9  5.0  114.2  87.4  135.2 
35  9.0  12.6  11.2  9.0  14.7  11.3  12.5  19.5  14.9  152.1  128.7  115.8 
36  7.8  9.7  9.4  4.6  5.3  4.3  3.3  5.0  3.3  97.2  105.4  83.6 
37  0.2  0.2  0.8  0.3  0.9  1.1  0.5  5.0  6.5  134.4  154.1  158.9 
38  8.7  9.9  11.1  10.3  10.5  12.0  15.5  14.7  21.7  155.5  140.9  182.5 
39  1.0  1.2  2.1  0.6  0.7  1.9  0.3  0.4  0.7  58.4  53.7  39.5 
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Table 4. Several selected indicators for each 2 digit ISIC industry (Continued) 
Foreign firms (% of total firms) Foreign firms (% of total firms) Foreign firms (% of total firms) Foreign firms (% of total firms)        Foreign Share (% of  Foreign Share (% of  Foreign Share (% of  Foreign Share (% of each  each  each  each 
industry VA) industry VA) industry VA) industry VA)       
FDIO5* FDIO5* FDIO5* FDIO5* (average of each   (average of each   (average of each   (average of each 
industry) industry) industry) industry)       
FDIE FDIE FDIE FDIE5* 5* 5* 5* (average of each   (average of each   (average of each   (average of each 
industry) industry) industry) industry)       
ISIC ISIC ISIC ISIC       
1975 1975 1975 1975        1985 1985 1985 1985        1995 1995 1995 1995        1975 1975 1975 1975        1985 1985 1985 1985        1995 1995 1995 1995        1975 1975 1975 1975        1985 1985 1985 1985        1995 1995 1995 1995        1975 1975 1975 1975        1985 1985 1985 1985        1995 1995 1995 1995       
31  2.7  1.3  2.8  21.9  12.0  11.0  0.09  0.05  0.10  0.05  0.04  0.06 
32  1.5  2.0  5.2  26.4  28.9  24.4  0.18  0.16  0.21  0.09  0.08  0.17 
33  4.9  3.9  2.7  23.8  13.0  12.4  0.15  0.09  0.11  0.11  0.09  0.06 
34  3.3  1.8  3.3  16.9  8.6  31.9  0.19  0.08  0.14  0.07  0.04  0.08 
35  8.8  8.0  10.1  28.4  27.3  41.1  0.46  0.35  0.27  0.21  0.17  0.16 
36  1.5  1.3  2.0  16.1  40.9  25.4  0.10  0.14  0.07  0.04  0.04  0.04 
37  20.0  10.0  16.6  15.8  19.2  43.3  0.68  0.27  0.27  0.40  0.19  0.19 
38  8.7  8.3  13.3  23.0  29.3  43.5  0.37  0.33  0.37  0.21  0.17  0.25 
39  1.3  3.8  12.9  1.6  41.2  61.6  0.49  0.22  0.46  0.21  0.11  0.35 
 
Source: Author calculation from Annual Survey of Manufacturing Industry, various issues 
Note: * please refer to section 4 for explanation on how to calculate these variables       
4 4 4 4.  .  .  . ANALYTICAL FRAMEWORK ANALYTICAL FRAMEWORK ANALYTICAL FRAMEWORK ANALYTICAL FRAMEWORK AND ESTIMATION STRA  AND ESTIMATION STRA  AND ESTIMATION STRA  AND ESTIMATION STRATEGY TEGY TEGY TEGY
19 19 19 19       
4.1. E 4.1. E 4.1. E 4.1. Empirical Model mpirical Model mpirical Model mpirical Model       
To examine the effect of technology spillover from FDI to local firms’ productivity, we follow most 
of recent literatures in this field (for example see Aitken and Harrison (1999) and Castellani and 
Zanfei (2003)). We begin with a production function with output Y as a function of inputs, capital 
K, labor L, and intermediate inputs M
20: 
) , , ( ijt ijt ijt ijt ijt M K L f A Y =
            (6) 
where i, j, and t denote firm, sector, and time respectively. A denote the total factor productivity 
(TFP) of the firm i in sector j at time t. 
 
This study will assume that the level of productivity of each firm Aijt is affected by the presence of 
foreign activity in sectoral level. In addition, it is assumed that the effect of FDI on A also depends 
on several key determinants denote by KD, such as economic and trade policy, industry, and 
firms characteristics. Thus, A can be written as: 
 
) , * , ( ijt ijt jt jt ijt FDI G A X KD FDI =
          (7) 
FDIjt  is  the  measure  of  the  foreign  activity  in  the  industry,  to  represent  the  externalities  or 
spillovers  from  FDI  in  the  industry.  KDijt  is  a  vector  of  the  key  determinants  of  technology 
spillovers that will be evaluated by incorporated the interaction term between these determinants 
with the measure of foreign presence in the sector FDIjt in to the equation.
21  Xijt is a vector of 
other control variables. Substituting (7) into (6) we get the general production function used for 
the microeconomic analysis as follow: 
 
) , , , , , ( ijt ijt jt ijt ijt ijt ijt FDI M K L F Y X KD * FDI jt =
      (8) 
 
Recall that this microeconomic study will examine the presence of (intra industry) productivity 
spillovers from foreign firms to local firms in the same sector (5 digit ISIC) from 1975 to 2000. 
Assuming the Cobb Douglas production function, the estimating equation used in the empirical 
analysis is 
ijt t j ijt jt ijt ijt ijt ijt ijt YD ID Scale FDIS E Mat K L Y e l h b b b b b b b + + + + + + + + + = 6 5 4 3 2 1 0   (9) 
 
 
                                                 
19 For theoretical discussion on technology spillovers see Wang and Blomström (2000) 
20 We used raw material and energy as the intermediate inputs in this study 
21  Note  that  this  paper  examined  only  the  general  model  of  technology  spillovers  from  FDI.  The  interaction 
between  FDI  spillovers  proxy  and  key  determinants  that  hypothetically  would  affect  the  spillovers  would  be 
discussed in the next paper. FIRST DRAFT, Please do not quote 
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where   
 
Y    = Output (in log form, thousand of rupiah)  
K (+)    = Non wage value added per labor (in log form, thousand of rupiah)
22 
  L (+)    = Labor (in log form) 
  Mat (+)   = Raw material (in log form, thousand of rupiah) 
  E (+)    = Energy used (in log form, thousand of rupiah) 
  FDIS (+/ )  = FDI spillovers (intra industry)
23 
Scale(+)  = an establishment’s production over the average production  
   in its 5 digit industry (in log form) 
ID    = industry dummies for each 2 digit ISIC industry 
YD    = year dummy 
i, j, and t is firm, industry, and time subscript, respectively, while  ijt e
 is the disturbance term.  
 
Equation 9 will be estimated on a sample of locally owned plant. FDISjt is the measure of the 
foreign presence in the industry as proxy for intra industry or horizontal FDI spillovers. This study 
will experiment two different variables as the measure of FDISjt : 










FDIO   (10) 









FDIE  (11) 
where FDI is the foreign ownership variable, which is equal to 1 if the firm is foreign firm, 0 
otherwise. The list of all variables used is presented in Appendix A. 
 
 
To the extent that the productivity of foreign firms spill over to local firms, the coefficient on FDIOjt 
or FDIEjt should be positive. On the other hand, if the presence of foreign firms reduces the local 
firm productivity (through competition or other mechanism), the coefficient on FDIOjt or FDIEjt 




                                                 
22  Following  some previous  empirical  studies,  non wage  value  added  per  labor  is  used  as proxy for capital 
intensity. We argue that this would be a good proxy for this study for two reasons: (1) the data on capital stock is 
not available for the whole period of study; (2) as often the case of developing countries, the data on capital stock 
and investment from the survey are considered to be weak. 
23 Due to data unavailability to calculate inter industry spillovers (vertical FDI) for the whole period of study, we 
only examined intra industry spillovers. As an alternative of FDI spillovers proxy in 5 digit ISIC industry, we will 
use proxy for FDI spillovers in 3 digit ISIC. This would allow us to indirectly observed inter industry spillovers. FIRST DRAFT, Please do not quote 
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4.2. Estimation Strategy 4.2. Estimation Strategy 4.2. Estimation Strategy 4.2. Estimation Strategy       
 
As  an  attempt  to  further  explore  the  issue,  in  addition  to  estimating  equation  9  (production 
function of local firm in level form) which give us the elasticity of foreign presence to local firm 
output (since it is measured in log linear form), we also estimate the production functions in 
growth form. In other word, we estimate the relationship between output growth of local firm and 
the growth of independent variables including foreign presence in the sector.  
 
To examine the dynamic of technology spillovers from FDI in Indonesia across time and the 
effect of different economic episodes and policies in Indonesia to the magnitude of technology 
spillovers,  we  will  estimate  equation  (9)  for  each  economic  episode  and  used  the  result  to 
analyse the dynamic of technology spillovers from FDI. We will divide the sample into three sub 
sample: (1) 1975 1986 (pre liberalization); (2) 1987 1996 (liberalization period); (3) 1997 2000 
(crisis period). It is important to keep in mind that the crisis period the manufacturing industry 
experienced a huge shock that affect its performance. Therefore, the estimation result from this 
period should be carefully interpreted.  
 
From  the  literature,  we  would  expect  the  spillovers  to  be  higher  in  the  liberalization  period 
compare to pre liberalization for three reasons: First, in the pre liberalization period, the industry 
was in infant stage. Therefore, the ability of local firm to learn form foreign firm and absorb new 
technology is low; Second, in the pre liberalization period the industry policy was focus on the 
development of import substitution industry. Thus, most of foreign firm enter the country to serve 
local market. This would create competition with local firm. In the time that local firm is still in 
infancy, the competition effect would be more likely hurt local firm rather than force local firm to 
use its resource more efficiently. Hence, the presence of foreign firm would negatively affect the 
productivity  of  local  firm.  Third,  in  the  liberalization  period  onward,  in  general  the  absorptive 
capacity of host country increase due to higher education level of labor, development of better 
financial  institution  to  facilitate  new  firm  that  adopt  new  technology,  better  infrastructure  to 
increase the capacity of local firm to learn, etc. 
 
As discussed in section 3, there are difference characteristics between one sector to another in 
Indonesian  manufacturing  industry.  These  difference  sectoral  characteristics  may  affect  the 
technology spillovers process from foreign firm to local firm. Therefore, to address the issue, we 
also estimate the production function for each 2 digit ISIC industry. We are aware that there may 
be significance differences between sub sectors within 2 digit ISIC industry. For example, in ISIC 
38,  the  characteristic  of  sub sectors  381  Metal  Products  is  different  from  sub sectors  385 
Professional Equipment. This difference might affect the technology spillovers in these two sub 
sectors. However, we will address the issue in the separate chapter of sectoral characteristics.  
From  the  literature,  the  relationship  between  different  sectoral  characteristics  and  technology FIRST DRAFT, Please do not quote 
  25 
spillovers has not been explored yet. Therefore, this would be one good approach in detangling 
the spillovers effect from FDI.  
 
Econometrically, there are several issues that we need to address in estimating the empirical 
equation.  In  equation  (6)  it  is  assumed  that  εijt  can  be  decomposed  into  two  independent 
elements:     ijt i ijt v u + = e
             (10) 
 
where ui is time invariant and accounts for any unobservable firm specific effects not include in 
the regression. vijt term represents the remaining disturbance and varies over firm, industry, and 
time. It is assumed that vijt ~ N(0,sv
2) as the random disturbance to be not correlated to each 
other when the time, firm, or industry is not the same and assume ,sv
2is constant. Thus, it can be 
thought as the usual disturbance in a regression. In the Pooled OLS model, the ui’s take the 
same value for all firms. However, this assumption may lead to the problem of heterogeneity 
bias, since there may be unobservable firm effects that differ across the firms. To overcome this 
problem, we can use Fixed Effect (FE) or Random Effect (RE) techniques, since both FE and RE 
model accommodate unobservable heterogeneity.  
 
In  estimating  a  production  function,  there  may  be  other  variables  affecting  firm’s  productivity 
which are not included in the model, for example entrepreneurship of the owner, managerial skill, 
etc. Therefore, we might find that the ui’s are correlated with other independent variables. In this 
case, FE model will produce best and unbiased estimates. Using RE model will produce biased 
estimates, since it is assumed in the RE model that the error term are uncorrelated with the 
regressors.  Hence,  equation  (9)  will  be  estimated  using  FE.  To  confirm  the  assumption, 
Hausman test will be done as the diagnostic testing.  
 
As discussed in several literatures
24, another potential problem in estimating the model is the 
endogeneity of the FDI variables, ie E(vijt | FDIOijt) ≠ 0 or E(vijt | FDIEijt) ≠ 0. If this is the case, the 
estimates we get will be biased. Hence, we need to find instrument variables which correlated 
with FDIO or FDIE but uncorrelated with the error terms. Due to the limitation of the data, we 
follow Borensztein et al (1998) and use the lag variables as the instruments for foreign presence 
in  a  firm  and  in  a sector.  If  the  endogeneity  test found  evidence  for  the  endogeneity of  FDI 






                                                 
24 See Liu et al (2003) and Borensztein et al (1998) 
25 In empirical analysis, we will also estimate the model using dynamic panel model introduced by Arrelano and 
Bond (1990). FIRST DRAFT, Please do not quote 
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5. DATA 5. DATA 5. DATA 5. DATA       
The empirical analysis will use the plant level data from the unpublished Manufacturing Industry 
Surveys  (Survei  Tahunan  Perusahaan  Industri  Pengolahan)  conducted  by  BPS  from  1975  to 
2000 as the main data sources. An industrial survey is conducted yearly and in principle covers 
all  Indonesian  manufacturing  firms  with  at  least  20  employees.  Depending  on  the  year,  the 
survey  contain  up  to  160  variables  covering  industrial  classification  (5 digit  ISIC),  ownership 
(domestic,  foreign,  government),  location  (sub district,  district,  province),  output,  input,  value 
added, assets, labor (production and non production, wages, education), raw material, energy 
(electricity, fuel and lubricants, etc), income, non production expenditures, investment, and other 
specialized questions.  
 
For a standard of developing country, this survey provides a good and long dataset to examine 
the issue. However, there are some weaknesses of the dataset that required careful attention and 
extensive data cleaning including:
26 
1.  We  have  to  extensively  clean  the  dataset  to  minimize  noise  due  to  non reporting, 
misreporting, and obvious mistakes in data keypunching. Since we do cover a lot number 
of  observation,  we  drop  all  missing  data.  We  keep  only  the  obvious  mistakes  in 
keypunching  (jump  in  the  unit  scale  from  average  observation  in  several  consecutive 
years, for example the data on average is 6 digit, but one of the data contain 9 digit or 
extra 000; the sharp changes in foreign share, for example foreign share for all years are 
100%, but 0 for one year). We drop the other unobvious outlier from the data by following 
Takii (2005) method: Sort the data based on the value added per labor and drop 1/64 
data on the top and 1/64 data on the bottom. We repeated the process based on the 
output data. 
2.  In several cases, BPS changes the name of the variables. Therefore, we need to go to 
each year questionnaire to check and to ensure that we collect the right variable 
3.  In several years, the calculation of input, output, and value added is not available or if it is 
available, it is not consistent with the formula used by BPS for other years. To overcome 
this problem, we calculate those values and use the consistent formula. 
4.  BPS change the ISIC classification used in the survey in 1990 and 1998. Fortunately, 
they provide concordance table for the changes. We used the concordance table to make 
consistent industry classification. 
5.  Several data are not available throughout all the period of study or if it is available the 
data is not reliable. The clear example is data on capital stock. Therefore, one should find 
a more reliable proxy for capital intensity in order to avoid using the unreliable capital 
stock data. 
                                                 
26 We use MATLAB program in the data cleaning process, data calculation and generation. 
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6.  Some  plant  do  not  participate  every  year,  some  only  appear  recently  and  no  data 
available  from  the  previous  year.  We  took  only  plants  that  appear  at  least  in  four 
consecutive years (minimum to get two growth data) in developing the unbalanced panel 
dataset. 
7.  All monetary data are deflated using wholesale price index from BPS. Alternatively, we 
also use the GDP deflator from International Financial Statistics (IMF) to get consistent 
series.  
 
We originally have 365,014 numbers of observations for the whole period. After extensive data 
cleaning describe above, we end up with 267,545 observations. To obtain more consistent panel 
dataset,  we  drop  some  observations  and  end  up  with  240,266  observations.  The  descriptive 
statistics for the data used in this study is available in the Appendix B. 
 
 
6. RESULTS AND DISCUSSION 6. RESULTS AND DISCUSSION 6. RESULTS AND DISCUSSION 6. RESULTS AND DISCUSSION       
 
The estimation result for basic equation is presented in Table 5. We presented both the fixed 
effect  model  (FE)  and  random  effect  model  (RE)  for  most  of  the  estimation  except  for  the 
estimation using the lag variable of FDIO5 and FDIE5. As the first step, we estimate the basic 
production  function  for  the  whole  manufacturing  plant  (including  foreign  firms)  before 
incorporating the spillover variables. The result for the basic production function shows that all of 
the independent variables (labor, capital intensity, material, energy, and production scale) have 
positive  and  significant  result.  We  then  estimated  the  extended  production  function  including 
spillovers equation for all firms (Spillovers 1). As expected, the coefficient on FDI which take the 
value 1 if the firm is foreign firm and 0 if the firm is local firm is positive, meaning that the foreign 
firms have higher productivity than the local firms, keeping other variables constant. Interestingly, 
the coefficient on FDIO5, a proxy of foreign presence in the sector measured by share of foreign 
firms output, is negative in FE model. In other words, the presence of foreign firms in the same 
sector (5 digit ISIC) would negatively affect the productivity of foreign firms. Yet, we found a 
positive  spillovers  result  if  we  estimate  using  RE  model.  This  result  is  contradictive  to  the 
previous empirical evidence in Indonesia. However, we need to keep in mind that this study using 
a longer period data set, whereas other studies mostly concentrated on the late 1980s and 1990s 
data. The interactive term between FDI and FDIO5 or FDIE5 would allow us to see whether 
technology spillovers to local firms are different from that received by other foreign firms in the 
same sector. The coefficient on this interactive term is positive. This shows us that the presence 
of foreign firms in a sector would positively affect the other foreign firms. This story relevant with 
the fact that foreign firm is more capable than local firm to compete with the new foreign firm and 
use their technology more efficiently. Another argument for this is that foreign firm has a higher 
learning capacity to adopt new technology when other foreign firm enters the sector compare to 
the local firms.  FIRST DRAFT, Please do not quote 
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In contrast to the result from the equation using FDIO5, the result using FDIE5 (the proxy for 
foreign presence measure as the share of foreign employment to the total employment) in both 
FE and RE model are positive, which support the hypothesis that the presence of foreign firms in 
the sector would facilitate technology spillovers and thus increase the productivity of local firms 
(Spillovers 2). This spillovers effect is even higher for other foreign firms in the same sector. We 
then estimate equation (9) for local firms only and found similar result with the estimation for all 
firms, that is the coefficient of FDIO5 is negative in the FE model but positive in RE model and 
coefficient on FDIE5 is positive in both FE and RE model. However, it is important to note that in 
all  estimation,  from  the  result  of  Hausman  test,  FE  model  is  preferred  than  the  RE  model 
(Spillovers 3 and Spillovers 4). 
 
Considering an argument that the technology spillovers may take some time before it actually 
take place, we considering using the lag variable of our FDI spillovers as the variable to measure 
the technological spillovers. In addition, as discussed in the estimation strategy (section 4.2), the 
estimation using FDI spillovers (FDIO5 or FDIE5) might suffer the endogeneity bias. One way to 
solve the problem is trying to use the lag variable as the instrument. The estimation result using 
the lag variable of FDI spillovers (LagFDIO5 and LagFDIE5) is presented in Spillovers 5 column. 
Using the lag variable of FDIO5 and FDIE5 we found a similar positive result, means that the 
presence of foreign firms in the sector in the previous year would positively affect the productivity 
of  local  firms.  This  gives  us  an  indication  that  the  technology  spillovers  took  place  in  the 
Indonesian manufacturing industry during the whole period of study. 
 
Motivated by the hypothesis in the literature on the role of host country economic condition and 
policy  environment  to  the  technology  spillovers  from  foreign  firm  to  local  firm,  we  estimate 
equation (9) for each economic episode in Indonesia as discussed in the estimation strategy.  
This would also shed some light on the dynamic of technology spillovers from FDI in a particular 
host country. The result of the estimation for different economic episodes in Indonesia can be 
found in Table 6.  Note that we only report the FE model since it is preferred than the RE one and 
the result from RE model provide similar conclusion with the FE model result. 
 
Interestingly, unlike the conflicting result we found from the whole period estimation, we found a 
robust  result  using  both  proxies  for  FDI  spillovers  (FDIO5  and  FDIE5)  for  every  economic 
episode, i.e. we found both coefficient significant and have similar sign. During pre liberalization 
period (1975 1986), we found an evidence of negative spillovers from foreign firm to local firms; 
meaning that the presence of foreign firms reduces productivity of local firms (Spillovers 6). This 
result support the absorptive capacity hypothesis, that is if the absorptive capacity of local firm to 
absorb  the  new  technology  is  low,  technology  spillovers  may  not  occurred.  Recall  from  the 
discussion in section 3, during this period industry in Indonesia is still in its infancy and most of FIRST DRAFT, Please do not quote 
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FDI concentrated in the import substitution industry (which is the industry policy at that time). 
Thus, the ability of local firm to learn and adopt new technology is quite low. The result also 
relevant  with  the  Bhagwati  hypothesis,  stating  that  the  technology  spillovers  from  FDI  in  the 
import substitution regime is lower than that in export promotion regime or can even be negative 
if local firms can not compete with foreign firm that served the same local market. 
 
In contrast during the liberalization and post liberalization period, we found positive evidence 
towards  technology  spillovers  from  foreign  firms  to  local  firms.  This  result  confirms  the other 
studies on technology spillovers in Indonesia as discussed in section 2.3 since all of this study 
using post liberalization data (late 1980s and 1990s).  This result is robust in each episode after 
liberalization  (whether  we  combine  the  crisis  period  or  we  separate  the  crisis  period  in  our 
estimation). However, it is important to note that the result if we separate crisis period provide 
similar sign but for the FDIO5 the coefficient is not significant.  This result may be affected by the 
severe crisis that deviate local firms’ behavior from its behavior during the ‘normal’ time.
27 
 
This positive result is in accordance to the theoretical hypothesis on technology spillovers.  First, 
during  this  period,  the  manufacturing  industry  in  Indonesia  is  more  mature  than  that  in  the 
previous period. The capacity to learn of its labor is also increase due to two important facts: first, 
learning by doing is more efficient in the more mature industry, and labor education in general is 
higher compare to the previous period, thus labor capability to learn and adopt new technology is 
improved. Second, during this period the Indonesian infrastructure is improved. The improved 
financial sector for example would facilitate local entrepreneur, who previously work with foreign 
firm and learn new technology from them, to invest and owned their own firm.  Third, the fact that 
the  country  switch  its  trade  and  industry  policy  from  import  substitution  to  export  promotion 
provide an evidence that a more open environment would invite more efficiency seeking export 
oriented FDI and thus provide more conducive environment for technology spillovers. 
 
The changing sign of the coefficient on the technology spillovers before the liberalization and 
after liberalization period provide more explanation on the conflicting result of the whole sample 
period that we found earlier. It also shed some insight on the role of economic condition and 
policy  environment  in  the  host  country.  This  study  found  an  evidence  to  support  both  the 
absorptive capacity hypothesis and Bhagwati hypothesis when we estimate the model separately 
for each economic and policy episodes in Indonesia. This would give a more comprehensive 
assessment on the issue rather than comparing the result of some country studies which may 
have  different  stages  of  economic  development  and  policy  environment.  This  would  be  the 
significant contribution to the current empirical literature on intra industry spillovers. 
                                                 
27 Result using FDIO3 and FDIE3 provide more or less similar evidence with the story using FDIO5 and FDIE5 
except for the crisis period the sign is negative (see Appendix C)  
Table 5. Estimation Result (Basic Equations 1975 2000)  
Y Y Y Y        Basic FE Basic FE Basic FE Basic FE       
(All Firms) (All Firms) (All Firms) (All Firms)       
Basic RE Basic RE Basic RE Basic RE       
(All Firms) (All Firms) (All Firms) (All Firms)       
Spillovers  Spillovers  Spillovers  Spillovers        
1  1  1  1 FE  FE  FE  FE        
(All Firms) (All Firms) (All Firms) (All Firms)       
Spillovers  Spillovers  Spillovers  Spillovers 
1 1 1 1       RE  RE  RE  RE        
(All Firms (All Firms (All Firms (All Firms) ) ) )       
Spillovers  Spillovers  Spillovers  Spillovers 
2 2 2 2       FE  FE  FE  FE        
(All Firms) (All Firms) (All Firms) (All Firms)       
Spillovers  Spillovers  Spillovers  Spillovers 
2 2 2 2       RE  RE  RE  RE        
(All Firms) (All Firms) (All Firms) (All Firms)       
Spillovers  Spillovers  Spillovers  Spillovers 
3 3 3 3       FE   FE   FE   FE  
(Local  (Local  (Local  (Local 
firms) firms) firms) firms)       
Spillovers  Spillovers  Spillovers  Spillovers 
3  3  3  3        RE  RE  RE  RE        
(Local  (Local  (Local  (Local 
firms) firms) firms) firms)       
Spillovers  Spillovers  Spillovers  Spillovers 
4 4 4 4       FE  FE  FE  FE        
(Local  (Local  (Local  (Local 
firms) firms) firms) firms)       
Spillovers  Spillovers  Spillovers  Spillovers 
4 4 4 4       RE  RE  RE  RE        
(Local  (Local  (Local  (Local 
firms) firms) firms) firms)       
Spillovers  Spillovers  Spillovers  Spillovers 
5  5  5  5 FE  FE  FE  FE        
(Local  (Local  (Local  (Local 
firms) firms) firms) firms)       
Spillovers  Spillovers  Spillovers  Spillovers 
5 F 5 F 5 F 5 FE  E  E  E        
(Local  (Local  (Local  (Local 
firms) firms) firms) firms)       




0.43***  0.46***  0.44***  0.46***  0.43***  0.45***  0.44***  0.46***  0.43***  0.43*** 




0.21***  0.24***  0.22***  0.21***  0.21***  0.22***  0.22***  0.23***  0.21***  0.21*** 




0.47***  0.48***  0.47***  0.47***  0.48***  0.48***  0.39***  0.43***  0.47***  0.46*** 




0.08***  0.08***  0.07***  0.08***  0.08***  0.09***  0.06***  0.07***  0.07***  0.05*** 




0.02***  0.01***  0.01***  0.01***  0.02***    0.02***  0.01***  0.02***  0.01*** 
FDI      0.03*** 
 
0.08***  0.04***  0.05***             
FDIO5       0.01*** 
 
0.02***       0.01**  0.01***         
FDIE5       
 
  0.02***  0.02***      0.03***  0.07***     
Lag FDIO5 
 
                    0.01*   
Lag FDIE5 
 
                      0.05*** 
FDI*FDIO5      0.08*** 
 
0.07***                 




           
R square  0.89  0.89  0.84  0.86  0.89  0.89  0.88  0.88  0.86  0.87  0.88  0.85 
Hausman 
Test 
Prob>Chi2= 0.000 : FE 
 
Prob>Chi2= 0.000 : FE  Prob>Chi2= 0.000 : FE  Prob>Chi2= 0.000 : FE  Prob>Chi2= 0.000 : FE       
       
Note:  Note:  Note:  Note:        
All equations include a constant, 2 digit ISIC dummy and year dummy       
*, **, *** represent 10%, 5% and 1% level of significance respectively 
The result for FDI Spillovers proxy in 3-digit ISIC sector (FDIO3 and FDIE3) is available in the Appendix C 
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Table 6. Estimation Result: The Effect of Economic Episodes and Policy Environment (Local Firms) 
 
Y Y Y Y        Spillovers 6a FE Spillovers 6a FE Spillovers 6a FE Spillovers 6a FE       
1975 1975 1975 1975       1986 1986 1986 1986       
Spillovers 6b FE Spillovers 6b FE Spillovers 6b FE Spillovers 6b FE       
1975 1975 1975 1975       1986 1986 1986 1986       
Spillovers 7a FE Spillovers 7a FE Spillovers 7a FE Spillovers 7a FE       
1987 1987 1987 1987       1996 1996 1996 1996       
Spillovers 7b FE Spillovers 7b FE Spillovers 7b FE Spillovers 7b FE       
1987 1987 1987 1987       1996 1996 1996 1996       
Spillovers 8a FE Spillovers 8a FE Spillovers 8a FE Spillovers 8a FE       
1 1 1 1997 997 997 997       2000 2000 2000 2000       
Spillovers 8b FE Spillovers 8b FE Spillovers 8b FE Spillovers 8b FE       
1997 1997 1997 1997       2000 2000 2000 2000       
Spillovers 9a FE Spillovers 9a FE Spillovers 9a FE Spillovers 9a FE       
1987 1987 1987 1987       2000 2000 2000 2000       
Spillovers 9b FE Spillovers 9b FE Spillovers 9b FE Spillovers 9b FE       
1987 1987 1987 1987       2000 2000 2000 2000       








0.44***  0.40***  0.43***  0.43*** 








0.22***  0.15***  0.20***  0.20*** 








0.46***  0.44***  0.47***  0.47*** 








0.06***  0.13***  0.07***  0.07*** 








0.01***  0.04***  0.02***  0.02*** 
FDIO5   0.06*** 
 
  0.01**    0.01    0.004*   




0.05***    0.03*    0.05*** 
R square  0.88 
 
0.89  0.86  0.86  0.81  0.89  0.87  0.86 
Hausman  FE 
 
FE  FE  FE  FE  FE  FE  FE 
       
Note:  Note:  Note:  Note:        
All equations include a constant, 2 digit ISIC dummy and year dummy 
*, **, *** represent 10%, 5% and 1% level of significance respectively 
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As discussed in the estimation strategy, we also estimate equation (9) in the growth form as well 
as  the  dynamic  modification  of  equation  (9),  i.e.  we  include  the  lag  of  output  as  one  of  our 
independent variable. We provide the result in the Appendix D. Several important points to note 
from the growth equation and the dynamic equation are: (1) Both the estimation result for growth 
equation and dynamic panel equations have lower explanatory power compare to the basic level 
equation; (2) in the growth equation, some of the coefficient on inputs become insignificant, thus 
we prefer to use the level equation in table 5 and 6 to discuss the result; (3) the conclusion on the 
technology spillovers variable is almost similar with the level equation, however there are cases 
where  the  coefficient  of  technology  spillovers  insignificant.  Interesting  point  to  note  from  the 
growth result is that during the pre liberalization we also found positive technology spillovers; 
meaning that the growth of foreign presence in the sector will increase the output growth of local 
firms. One way to improve the growth equation in the next study is to re select the sample and 
include only sample with more observation within group and more variation. 
 
Another important estimation strategy that we proposed in section 4 is to estimate the spillovers 
equation for each 2 digit ISIC industry. Recall our discussion on several different characteristics 
across 2 digit industry which hypothetically may contribute to the magnitude of the technology 
spillovers  from  FDI  in  each  particular  industry.  The  result  for  each  2 digit  ISIC  industry 
classification is presented in Table 7. From table 7, it can be seen that the robust relationship 
between foreign presence in the same 5 digit ISIC industry and local firm performance can only 
be  found  in  industry  ISIC  31,  32,  and  34.  For  other  industries  the  relationship  is  either 
insignificant or we found conflicting sign between the two proxies used. For ISIC 31 and 32, the 
relationship  is  positive.  In  other  word,  the  presence  of  foreign  firm  in  these  sectors  induces 
technological spillovers to local firms. In the relation to the absorptive capacity hypothesis, these 
sectors, which in general are labor intensive and low technology industry, provide more room for 
local firms to catch up and adopt the new technology. Whereas, in other capital intensive and 
high technology industry, the local firms need more effort to catch up with the foreign firm, thus 
technology spillovers might not occurred. Interestingly, we found consistent negative spillovers in 
ISIC 34 industry. This capital intensive industry and high technology industry that also served 
local market create high competition with the local firm. Therefore, the benefit from technology 
spillovers in this industry might be overshadowed by this competition effect. Another possible 
explanation is the technology gap between the foreign firms and local firms may be too wide. 
Hence, the local firm can not follow or imitate the new technology bring by the foreign firms. 
 
Keeping in mind that the result may be bias due to the different characteristics of sub sector, we 
experimented to estimate the model for each 3 digit ISIC industry. Interestingly, even if we found 
negative or inconclusive result in the 2 digit ISIC industry, we can observed robust result within 
the 3 digit ISIC industry. Moreover, if we estimate the 2 digit ISIC industry for each economic 
episodes (as we did for the whole industry), we found also similar pattern for some industries. FIRST DRAFT, Please do not quote 
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This  would  provide  an  interesting  motivation  to  explore  this  sectoral  issue  in  the  future  and 
accommodate this issue in a separate chapter. 
 
 
7. CONCLUSION AND FUTURE AGENDA 7. CONCLUSION AND FUTURE AGENDA 7. CONCLUSION AND FUTURE AGENDA 7. CONCLUSION AND FUTURE AGENDA       
This paper is an attempt to further address the issue of technology spillovers from the foreign firm 
to  local  firms  in  host  country  economy.  The  mixed  evidence  on  the  presence  of  technology 
spillovers from country studies become hot debate in recent years. However, compare directly 
the result between one country to another is not an appropriate way to address the issue since 
those countries might be in difference economic situation that in turn affect the estimation result. 
Taking the advantage of long panel dataset for Indonesian manufacturing industry from 1975 
2000, this study try to re visited the issue of technological spillovers. This would be a significant 
contribution since during the period, Indonesia experienced changes in its economic and policy 
environment.  
 
In  general,  the  result  found  positive  and  significant  technology  spillovers  in  Indonesian 
manufacturing industry for the whole period. Interestingly, the estimation result for each economic 
episodes support the hypothesis on the effect of local firm absorptive capacity and host country 
economic policy. We found negative and significant spillovers during the pre liberalization period 
(1975 1987) and found positive and significant spillovers in the post liberalization period (1987 
onwards). To overcome the aggregation bias due to different sectoral characteristics, this study 
estimated the spillovers equation for each 2 digit ISIC industry. Again, we found evidence that 
technology spillovers do not happen automatically, but depend on the sectoral characteristics. 
For the whole sample period, local firms in labor intensive and low technology industry (ISIC 31 
and 32) received positive spillovers from foreign firm, whereas local firm in hight technology and 
capital intensive sector do not received any significant technology spillovers or even received 
negative effect due to increase in competition with foreign firms. 
 
To be able to detangle the spillovers effect and gain deeper information on the issue, several 
issue such as: study for selected sectoral within 3 digit ISIC industry, study on the local firm 
characteristic and regional effect, as well as industry case study to confirm the econometric result 
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Table 7. Estimation Result for each 2 digit ISIC industry for local firms 
 
Y Y Y Y        ISIC 31 ISIC 31 ISIC 31 ISIC 31        ISIC 32 ISIC 32 ISIC 32 ISIC 32        ISIC 33 ISIC 33 ISIC 33 ISIC 33        ISIC 34 ISIC 34 ISIC 34 ISIC 34        ISIC 35 ISIC 35 ISIC 35 ISIC 35        ISIC 36 ISIC 36 ISIC 36 ISIC 36        ISIC 37 ISIC 37 ISIC 37 ISIC 37        ISIC 38 ISIC 38 ISIC 38 ISIC 38        ISIC 39 ISIC 39 ISIC 39 ISIC 39       








0.41***  0.41***  0.50***  0.50***  0.44***  0.44***  0.58***  0.51***  0.40***  0.40***  0.45***  0.45***  0.49***  0.49*** 








0.22***  0.22***  0.22***  0.22***  0.23***  0.23***  0.22***  0.24***  0.20***  0.20***  0.23***  0.23***  0.23***  0.23*** 








0.49***  0.49***  0.42***  0.42***  0.45***  0.45***  0.28***  0.37***  0.48***  0.48***  0.43***  0.43***  0.39***  0.39*** 








0.06***  0.06***  0.08***  0.08***  0.08***  0.08***  0.03***  0.11***  0.08***  0.09***  0.09***  0.08***  0.06***  0.06*** 








0.03***  0.03***  0.02***  0.02***  0.03***  0.03***  0.01***  0.01***  0.02***  0.02***  0.03***  0.03***  0.06***  0.06*** 
FDIO5  0.07***    0.02**     0.004 
 
   0.11***     0.02*     0.02    0.07    0.01*    0.0006   




   0.17**    0.001    0.09**    0.13    0.004    0.02 
R 
square 
0.88  0.88  0.89  0.91  0.91  0.91  0.89  0.89  0.89  0.89  0.88  0.86  0.90  0.91  0.88  0.90  0.84  0.84 
No. obs  67,311  67,311  53,056  53,056  23,181  23,181  10,774  10,774  26,404  26,404  20,729  20,729  1105  1105  22,619  22,619  3113  3113 
Haus. 
Test 
FE  FE  FE  FE  FE  FE  FE  FE  FE  FE  FE  FE  FE  FE  FE  FE  FE  FE 
 
Note:  Note:  Note:  Note:        
All equations include a constant, 2 digit ISIC dummy and year dummy 
*, **, *** represent 10%, 5% and 1% level of significance respectively 
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APPENDIX APPENDIX APPENDIX APPENDIX       
       
A. List of Variab A. List of Variab A. List of Variab A. List of Variables les les les       
       
       
Table 8. List of Variables 
 
Variables Variables Variables Variables        Description Description Description Description       
Y  Output (in log form, thousand of rupiah) 
K  Non wage value added per labor (in log form, thousand of rupiah) as 
measure of capital intensity. Non Wage Value Added per Labor = 
(VA Total Wage)/Labor 
L  Labor (in log form) 
Mat  Raw material (in log form, thousand of rupiah) 
E  Energy used (in log form, thousand of rupiah) 
Scale  An establishment’s production over the average production in its 5 
digit industry (in log form) 
FDI  Foreign  ownership  variable,  FDI=1  if  a  plant  is  foreign owned 
(including joint venture) and FDI==0 if a plant is locally owned plant 
FDIS  FDI spillovers, proxy of foreign presence in the sector, measure as: 
FDIO5, FDIE5, FDIO3, FDIE3 as describe below 





















FDIO3  The share of foreign firms’ output in the same 3 digit ISIC sector 
FDIE3  The share of foreign firms’ employee in the same 3 digit ISIC sector 
LagFDIO5  One year lag of variable FDIO5jt or LagFDIO5=FDIO5jt 1 
LagFDIE5  One year lag of variable FDIE5jt or LagFDIE5=FDIE5jt 1 
Yg  Growth of Output = (Yijt   Yijt 1)/ Yijt 1  (note: same logic to calculate 
growth for other variables) 
ID  Industry dummies for each 2 digit ISIC industry 
YD  Year dummy 
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B B B B. Descriptive Statistics . Descriptive Statistics . Descriptive Statistics . Descriptive Statistics (Mean Value)  (Mean Value)  (Mean Value)  (Mean Value)       
       
       
Table 9. Descriptive Statistics 
 
Variables Variables Variables Variables        All Firms All Firms All Firms All Firms        Local  Local  Local  Local 
Firms Firms Firms Firms       
Foreign  Foreign  Foreign  Foreign 
Firms Firms Firms Firms       
ISIC 31 ISIC 31 ISIC 31 ISIC 31        ISIC 32 ISIC 32 ISIC 32 ISIC 32        ISIC 33 ISIC 33 ISIC 33 ISIC 33        ISIC 34 ISIC 34 ISIC 34 ISIC 34        ISIC 35 ISIC 35 ISIC 35 ISIC 35        ISIC 36 ISIC 36 ISIC 36 ISIC 36        ISIC 37 ISIC 37 ISIC 37 ISIC 37        ISIC 38 ISIC 38 ISIC 38 ISIC 38        ISIC 39 ISIC 39 ISIC 39 ISIC 39       
Y (ln)  9.66  9.49  12.72  9.25  9.60  10.09  9.86  10.48  8.46  12.35  10.35  9.40 
L (ln)  4.12  4.09  5.46  3.92  4.30  4.41  4.13  4.40  3.74  5.09  4.40  4.23 
K (ln)  3.51  3.41  5.55  3.21  3.21  3.87  3.90  4.14  2.93  5.40  4.15  3.35 
Mat (ln)  8.81  8.64  11.83  8.51  8.90  9.25  8.94  9.62  6.95  11.61  9.42  8.34 
E (ln)  5.90  5.76  8.48  5.53  5.40  6.20  6.10  6.73  5.87  8.69  6.57  5.30 
Scale  1.10  0.96  3.80  1.07  1.13  1.15  1.12  1.09  1.05  1.14  1.12  1.19 
FDI  0.05        0.03  0.04  0.04  0.03  0.10  0.02  0.20  0.12  0.11 
FDIO5  0.18  0.17  0.39  0.08  0.19  0.12  0.11  0.31  0.15  0.30  0.37  0.35 
FDIE5  0.11  0.10  0.27  0.05  0.12  0.09  0.06  0.16  0.04  0.24  0.22  0.25 
FDIO3  0.24  0.24  0.34  0.20  0.24  0.13  0.14  0.32  0.22  0.30  0.41  0.45 
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Table 10. Estimation Result Basic Equations 1975 2000 and Economic Episodes using FDIO3 and FDIE3 (Local Firms) 
 
Y Y Y Y        Spi Spi Spi Spillovers  llovers  llovers  llovers 
10 FE 10 FE 10 FE 10 FE       
       
Spillovers  Spillovers  Spillovers  Spillovers 
10 RE 10 RE 10 RE 10 RE              
       
Spillovers  Spillovers  Spillovers  Spillovers        
1 1 1 11 1 1 1       FE  FE  FE  FE        
       
Spillovers  Spillovers  Spillovers  Spillovers 
1 1 1 11 1 1 1       RE  RE  RE  RE        
       
Spillovers  Spillovers  Spillovers  Spillovers 
1 1 1 12 2 2 2a FE a FE a FE a FE       
(1975 (1975 (1975 (1975       
1986) 1986) 1986) 1986)       
Spillovers  Spillovers  Spillovers  Spillovers 
1 1 1 12 2 2 2b b b b       FE FE FE FE              
(1975 (1975 (1975 (1975       
1986) 1986) 1986) 1986)       
Spillovers  Spillovers  Spillovers  Spillovers 
1 1 1 13 3 3 3a a a a       FE   FE   FE   FE         
(1987 (1987 (1987 (1987       
1996) 1996) 1996) 1996)       
Spillovers  Spillovers  Spillovers  Spillovers 
1 1 1 13 3 3 3b b b b              F F F FE  E  E  E        
(1987 (1987 (1987 (1987       
1996) 1996) 1996) 1996)       
Spillovers  Spillovers  Spillovers  Spillovers 
1 1 1 14 4 4 4b b b b       FE  FE  FE  FE        
( ( ( (1997 1997 1997 1997       
2000) 2000) 2000) 2000)       
Spillovers  Spillovers  Spillovers  Spillovers 
1 1 1 14 4 4 4b b b b       F F F FE  E  E  E        
(1997 (1997 (1997 (1997       
20 20 20 2000) 00) 00) 00)       
Spillovers  Spillovers  Spillovers  Spillovers 
1 1 1 15 5 5 5a a a a       FE  FE  FE  FE        
( ( ( (1987 1987 1987 1987       
2000 2000 2000 2000) ) ) )       
Spillovers  Spillovers  Spillovers  Spillovers 
1 1 1 15 5 5 5b b b b F  F  F  FE  E  E  E        
( ( ( (1987 1987 1987 1987       
2000 2000 2000 2000       




0.43***  0.46***  0.40***  0.40***  0.44***  0.44***  0.35***  0.35***  0.42***  0.42*** 




0.21***  0.22***  0.21***  0.21***  0.22***  0.22***  0.14***  0.14***  0.20***  0.20*** 




0.48***  0.48***  0.48***  0.48***  0.46***  0.46***  0.44***  0.44***  0.47***  0.47*** 




0.08***  0.09***  0.09***  0.09***  0.06***  0.06***  0.11***  0.11***  0.07***  0.07*** 




0.02***  0.01***  0.03***  0.03***  0.01***  0.01***  0.04***  0.04***  0.02***  0.02*** 
FDIO3   0.05***  0.03*** 
 
     0.003    0.01*     0.05*    0.01*   
FDIE3      0.02* 
 
0.13***     0.02*    0.07***     0.04    0.06*** 




Prob>Chi2= 0.000 : FE 
 
Prob>Chi2 =0.000 : FE  FE  FE  FE  FE  FE  FE  FE  FE 
       
Note:  Note:  Note:  Note:        
All equations include constant, 2 digit ISIC dummy and year dummy       
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D.  D.  D.  D. Estimation  Estimation  Estimation  Estimation Result of Grow Result of Grow Result of Grow Result of Growth  th  th  th and Dynamic  and Dynamic  and Dynamic  and Dynamic Equation Equation Equation Equation       
 
Table 11. Estimation Result Growth Equation (Local Firms) 
 
Y Y Y Yg g g g        Spillovers  Spillovers  Spillovers  Spillovers 16a 16a 16a 16a       
1975 1975 1975 1975       2000 2000 2000 2000       
Spillovers  Spillovers  Spillovers  Spillovers 16b 16b 16b 16b       
1975 1975 1975 1975       2000 2000 2000 2000       
Spillovers  Spillovers  Spillovers  Spillovers 1 1 1 17a  7a  7a  7a        
1975 1975 1975 1975       1986 1986 1986 1986       
Spillovers  Spillovers  Spillovers  Spillovers 1 1 1 17b  7b  7b  7b        
1975 1975 1975 1975       1986 1986 1986 1986       
Spillovers  Spillovers  Spillovers  Spillovers 1 1 1 18a  8a  8a  8a        
1987 1987 1987 1987       1996 1996 1996 1996       
Spillovers  Spillovers  Spillovers  Spillovers 1 1 1 18b  8b  8b  8b        
1987 1987 1987 1987       1996 1996 1996 1996       
Spillovers  Spillovers  Spillovers  Spillovers 1 1 1 19a  9a  9a  9a        
199 199 199 1997 7 7 7       2000 2000 2000 2000       
Spillovers  Spillovers  Spillovers  Spillovers 1 1 1 19b  9b  9b  9b        
199 199 199 1997 7 7 7       2000 2000 2000 2000       








2.02***  2.02***  0.02  0.03 








0.002***  0.002***   0.002***   0.002*** 








0.03***  0.03***  0.01***  0.01*** 








0.007***  0.007***  0.0009  0.0009 








0.26***  0.26***  1.22***  1.22*** 
FDIO5g  0.002 
 
  0.01***    0.0001*    0.0004   




0.05**    0.03***    0.02*** 
R square 
 
0.65  0.64  0.44  0.43  0.81  0.81  0.90  0.91 
Hausman 
 
FE  FE  FE  FE  FE  FE  FE  FE 
       
Note:  Note:  Note:  Note:        
All equations include 2 digit ISIC dummy and year dummy 
*, **, *** represent 10%, 5% and 1% level of significance respectively 
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Table 12. Estimation Result Dynamic Equation (Local Firms) 
 
Y Y Y Y        Spillovers 20a Spillovers 20a Spillovers 20a Spillovers 20a       
(Level) (Level) (Level) (Level) using   using   using   using 
Arellano & Bond Arellano & Bond Arellano & Bond Arellano & Bond       
       
Spillovers 20b Spillovers 20b Spillovers 20b Spillovers 20b       
(Level) (Level) (Level) (Level) using   using   using   using 
Arellano & Bond Arellano & Bond Arellano & Bond Arellano & Bond       
Spillovers 21a  Spillovers 21a  Spillovers 21a  Spillovers 21a        
(Growth) (Growth) (Growth) (Growth)       
Spillovers 21b  Spillovers 21b  Spillovers 21b  Spillovers 21b        
(Growth) (Growth) (Growth) (Growth)       
LagY 
 
0.05***  0.04***   0.02***   0.02*** 












































0.002   





      0.66  0.65 
Sargan Test 
 
Prob>Chi2 = 0.00  Prob>Chi2 = 0.00       
Hausman 
 
      FE  FE 
       
       
Note:  Note:  Note:  Note:        
All equations include 2 digit ISIC dummy and year dummy 
*, **, *** represent 10%, 5% and 1% level of significance respectively 
 